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Summary 
Objective: Achieving optimal blood pressure control through adherence to a low-salt diet would reduce the occurrence of comp-
lications of hypertension. The aim of this study was to assess compliance with a low-salt diet in hypertensive patients undergoing 
outpatient treatment in Brazzaville.

Patient and Method: We conducted a cross-sectional analytical study of 363 hypertensive patients undergoing treatment and fol-
lowed up as outpatients in 03 major hospitals in Brazzaville from 1er April to 30 October 2023. The data evaluated were: compliance 
with drug treatment using the Girerd test; low-salt diet using the Exsel test and 24-hour natriuresis. Statistical analysis was perfor-
med using SPSS 25 software.

Results: We recruited 363 hypertensive patients; the sex ratio M/F was 0.56 with a predominance of patients aged 60 to 75 years. 
With regard to drug treatment, calcium channel blockers were the most common class of antihypertensive drugs used by 68.9% of 
patients, and 26.7% of them had poor compliance with their drug treatment. Estimated mean 24-hour natriuresis was 20 ± 26.7 g/d. 
Six patients had a recommended salt intake (<6g/d), 50 patients had a normosodium diet (13.8%) and 307 patients (84.6%) had an 
excessive salt intake.

Conclusion: Compliance with the low-salt diet is poor in hypertensive outpatients in Brazzaville. Therapeutic education sessions 
should be intensified to improve patients' knowledge of the low-salt diet. 
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Introduction 

Hypertension is a major cardiovascular risk factor and a major 
public health problem worldwide. It affects all socio-professional 
groups and is unequally distributed across continents and coun-
tries, with a growing prevalence in developing countries. It is 
thought to be responsible for around 13% of deaths worldwide 
[1]. It is estimated that around 1.39 billion people aged between 30 
and 79 suffer from hypertension, three quarters (3/4) of whom live 
in developing countries [2]. This figure is set to rise further as the 
population ages. In the USA, the prevalence of hypertension exceeds 
80%; it is estimated at 67% in Germany and 55.5% in France [3]. In 
Africa, its prevalence is estimated at 33.6% in Morocco [4] 40.8% in 
Senegal [5]. In Congo, the STEPS survey carried out in Brazzaville in 
2004 revealed a prevalence of 32.5% in the general population [6]. 
A more recent study carried out in 2017 in the general population 
of Brazzaville showed a prevalence of 41.0% [7].

Hypertension is the result of a combination of genetic and envi-
ronmental factors, and adopting a healthy lifestyle and a balanced 
diet can help to improve its management [7]. Among the major 
lifestyle changes that can help achieve blood pressure control is 
a low-salt diet [8]. The low-salt diet is a therapeutic method that 
has shown spectacular improvement in blood pressure control and 
represents one of the main weapons for avoiding the dramatic com-
plications of hypertension and its consequences [9].

The link between sodium and the development of hypertension 
is undoubtedly the best established. Indeed, numerous studies have 
demonstrated the role of sodium not only in the regulation of blood 
pressure but also in the pathophysiology of hypertension [9-11]. 
However, over the course of human evolution, salt consumption has 
steadily increased [12]. In European countries, the average salt in-
take of the general population is around 10 g/day [10,12]. In Africa, 
a systematic review of the monitoring and implementation of salt 
reduction initiatives revealed that salt intake in the African adult 
population ranged from 6.8g to 16.7g/day, and that only South Af-
rica had implemented strategies to reduce salt consumption [12]. 
The World Health Organisation (WHO) recommends that hyperten-
sive patients consume less than 6g of salt per day [13].

In the Republic of Congo, there is little scientific data on average 
salt consumption in the general population, or in hypertensive pa-
tients. Although practitioners recommend a low-salt diet for hyper-
tensive patients, compliance has never been effectively evaluated. 

Hence the interest of our work, the general objective of which is to 
evaluate compliance with the lowsalt diet in hypertensive patients 
followed in Brazzaville. Specifically, the study aims to 
•	 To describe the socio-demographic profiles of hypertensive 

patients followed up on an outpatient basis in Brazzaville; 
•	 To determine the frequency of non-compliance with the low-

salt diet in hypertensive patients followed as outpatients in 
Brazzaville and; 

•	 To identify the factors associated with compliance with a 
low-salt diet in hypertensive patients undergoing outpatient 
treatment in Brazzaville 

Patients and Methods 
This was an analytical cross-sectional study running from 1er 

April to 30 October 2023, i.e. 7 months. 

Our study took place in Brazzaville, the capital of the Repub-
lic of Congo, in three (3) hospitals, namely the University Hospital 
center of Brazzaville (UHC-B), the Talangaï and Makélékélé referral 
hospitals.

The departments involved were: the outpatient department at 
CHU-B, the general medicine and cardiology departments at the 
Talangaï referral hospital, and the internal medicine department at 
the Makélékélé referral hospital. 

The general population consisted of hypertensive patients. The 
target population consisted of treated hypertensive patients placed 
on a low-salt diet. The source population consisted of hypertensive 
patients followed as outpatients at UHC-B and the Talangaï and 
Makélékélé referral hospitals. 

We included hypertensive patients in the study

•	 Aged 30 and over; 
•	 Able to answer the questionnaire; 
•	 Follow-up in the hospitals selected for the study;
•	 who freely agreed to take part in our study. 
•	 Patients were not included: 
•	 known chronic renal failure at KDIGO stages 3A, 3B, 4 and 5 

[14]
•	 with secondary hypertension; - on diuretics for less than 6 

weeks
•	 pregnant women. 

52

Evaluation of the Sodium Diet in Hypertensive Patients Followed in Brazzaville (Republic of Congo)

Citation: Daniel Tony EYENI SINOMONO., et al. “Evaluation of the Sodium Diet in Hypertensive Patients Followed in Brazzaville (Republic of Congo)". 
Acta Scientific Nutritional Health 8.2 (2024): 51-62. 



Figure 1: Patient selection diagram.

•	 Simple probability sampling of patients who met the inclusion 
criteria during the study period. 

•	 The minimum patient sample size was calculated using the 
Schwartz formula. 

•	 This gives a minimum size of 372 patients. 

During our study, we recruited 435 patients, but only 363 pa-
tients who met the selection criteria were definitively included, rep-
resenting 2.4% fewer than the calculated size. Of the 363 patients 
included, 232 were being treated at UHC-B, 98 at the Talangaï refer-
ral hospital and 33 at the Makélékélé referral hospital. The figure 
1 show the step-by-step process of selecting the study population.

An anonymous survey form (Appendix 1), formulated in simple 
terms, was submitted to the patients in the various hospitals se-
lected. The form was filled in by the interviewer. 

Data collection method; a face-to-face interview between inter-
viewer and respondent, measurement of anthropometric, clinical 
and biological parameters. Collection tools.

The data collection tool was tested and adjusted before data col-
lection began. We administered the questionnaires and collected 
anthropometric, clinical and biological data.

The study was carried out in four (4) phases
 

1st phase: administrative phase 
The various managers of the selected hospitals were visited in 

order to present them with the certificate issued by the Faculty of 
Health Sciences, approved by the Health Science Research Ethics 
Committee (CERSSA). The purpose of the survey and the practicali-
ties of carrying it out were explained. 

2nd phase: data collection phase 
Data collection took place over 7 months. Patients were recruit-

ed exhaustively from the various hospitals selected, taking into ac-
count inclusion and non-inclusion criteria.

Data was collected using a pre-established questionnaire writ-
ten in French (Appendix I) after obtaining informed consent from 
the patients. The data were collected in two stages: the patients 
were seated in a private consultation room to ensure a pleasant 
atmosphere and to protect their privacy, followed by an individual 
interview to collect socio-demographic characteristics, medical 
history, and assessment of compliance with antihypertensive treat-
ment using the Girerd therapeutic compliance score [15].

Blood pressure (BP) was measured in a seated patient, front on 
the table, with the cuff adapted to the diameter and length of the 
arm. The protocol consisted of three (3) blood pressure measure-
ments. BP was measured after a ten-minute rest in seated patients. 
Blood pressure was taken by one and the same investigator for 
each patient, using the same blood pressure monitor. The BP value 
used was the average of the three measurements.

The weight was recorded on a mechanical scale, with the sub-
ject standing, without shoes and without any load. Waist measure-
ments were taken standing, without shoes, using a device attached 
to a wall support. Waist circumference was measured standing 
with the subject unclothed. 

3rd phase: blood and urine sampling phase 
The patients who answered the various study questions were 

then contacted by telephone 48 hours before the blood sampling 
in order to explain the 24-hour urine sampling method and the 
geographical location of the sampling site. Blood samples for cre-
atinine levels were taken in the procedure room of the nephrology 
department of UHC-B. 
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The 24-hour urine collection procedure was as follows: the 
subject emptied his bladder at a set time and the urine collected 
was discarded. From this point onwards, all the urine emitted dur-
ing the 24 hours was collected in a container of sufficient capacity, 
usually two litres. The urine was stored at room temperature. The 
last urine collection took place the following day at the same time, 
keeping the urine from the first micturition after waking up. The 
urine was collected without preservatives or acidification.

4th phase: behaviour change communication phase
Once the biological results had been obtained by the principal 

investigator, the patients were contacted again to provide a copy 
of their results and advice on the low-salt diet. In particular, they 
were advised to reduce their consumption of rusk and Viennese 
pastries, cheese, cold meats, foods rich in hidden salt and to stop 
using bouillon cubes or powdered flavour enhancers. Hypertensive 
patients were also asked to stop eating bread rich in salt in favour 
of wholemeal bread (low in salt).

This study took into account : the following socio-demographic 
variables ( age, gender, marital status, socio-economic level, level 
of education); the clinical variables (the speciality of the attend-
ing physician, patient followed by a dietician, stroke, heart disease, 
smoking, alcoholism and kidney failure, systolic blood pressure 
(SBP), diastolic blood pressure (DBP), anthropometric parameters 
(weight, height, body mass index (BMI), abdominal circumfer-
ence),, the number and types of antihypertensive drugs taken by 
the patient, therapeutic compliance, the daily dietary salt intake; 
the following paraclinical variables: creatinemia, calculated daily 
salt intake.

To calculate the daily amount of salt consumed by each patient, 
we used the 24-hour Natriuresis. 

Natriuresis [13,16,17] 
The 24-hour urine was diluted 1/2éme with distilled water. The 

results obtained were multiplied by 2 (dilution factor). The method 
was based on modifications of those described by Tinder in which 
sodium is precipitated with uranyl Mg-acetate to form triple salts; 
sodium magnesium uranyl acetate. The excess uranyl ions react 
with thioglycol acid, producing a chromophore whose absorbance 
varies inversely with the concentration of sodium in the test sam-
ple. The results obtained were expressed in mmol/l. Once the 24-
hour natriuresis result has been obtained in mmol/24h, it is divid-
ed by 17 to obtain the amount of salt consumed in g/24h (1g NaCl 
= 17 mmol Na). 

The WHO’s recommendations for clinical practice is a daily salt 
intake of less than 6g/24 hours. This is equivalent to a recommend-
ed Natriuresis of less than 106 mmol/24 hours. Creatinemia levels 
were measured to assess the stage of chronic kidney disease in the 
hypertensive patients in our study. 

The therapeutic compliance was evalued with Girerd compli-
ance score [15,18].

Main concepts and operational definitions 
Low-salt diet: diet containing 4 to 6g of salt per day [19]. Salt-

free diet: lifestyle or dietary habit providing less than 4 g of salt per 
day [19]. Normo sodium diet: lifestyle or dietary habit providing 
6 to 8g of salt per day [19]. High salt diet: dietary pattern or habit 
providing 8 to 11g of salt per day [19]. Excessive salt consumption: 
richly salted food habit containing 12g or more of salt per day [16]. 

Arterial hypertension: defined as systolic blood pressure ≥ 140 
mmHg and/or diastolic blood pressure ≥ 90 mmHg or on antihy-
pertensive treatment. 

It is considered to be controlled for levels below 140/90 mmHg 
in non-diabetics patients, and below 130/80 mmHg in diabetics or 
those with renal failure [20] based on an average of three measure-
ments. 

Obesity was defined by BMIBMI ≥ 30 kg/m².[22]. 

The Staging chronic kidney disease was based on the glomeru-
lar filtration rate (GFR), calculated using the MDRD formula and the 
KDIGO 2012 recommendations. 

 

Data analysis 
The data was entered using the Android application Kobo Col-

lect. The data was then exported to Excel for processing. Statistical 
analyses were carried out using SPSS 25 software. Once the data 
had been sorted, the qualitative variables were presented in tables 
with absolute and relative numbers, while the quantitative vari-
ables were calculated with trend (mean, median) and dispersion 
(standard deviation) parameters. 

For comparison purposes, the chi-square test was used for per-
centages and Student’s t-test for means. The significance level was 
set at p < 0.05. 
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Figure 2: Distribution of patients by level of education.

To identify the factors associated with 24-hour natriuresis, a 
univariate analysis was performed, cross-tabulating the variable of 
interest with the explanatory variables (sociodemographic, specif-
ic, clinical and therapeutic characteristics). Following this analysis, 
a multivariate analysis was performed, including all variables with 
p-values below the 5% significance level in a logistic regression 
model. Only the final model is presented in this study. Odds ratios 
(OR) with their 95% confidence intervals (CI) were calculated. The 
significance level was set at P < 0.05. The odds ratio (OR) with 95% 
confidence interval (CI) were reported to obtain the risk relation-
ship. 

Results
Socio-demographic characteristics 

The mean age was 60.6 ± 24.9 years, with extremes of 30 and 88 
years. The sex ratio was 0.56. The distribution of patients by age, 
gender and marital status is shown in Table 1.

Variables Workforce % 

Age groups 
30-45

 
56 

 
15,4 

46-59 119 32,8 
60-75 154 42,4 

≥75 34 9,4 
Type 
Men

 
131 

 
36,1 

Woman 232 63,9 
Marital status 

Single
  

82 
 

22,6 
Married 137 37,7 

Common-law union 55 15,2 
Divorced 18 4,9 

Widow(er) 71 19,6 
Total 363 100 

Table 1: Socio-demographic characteristics of patients (N = 363).

Level of education 

120 patients (33.1%) had a higher level of education. Figure 2 
shows the distribution of patients by education level. 

Socio-economic level 

Of the 363 hypertensive patients, 222 had an average socio-eco-
nomic level (61.2%). Figure 3 shows the distribution of patients by 
socio-economic level.

Figure 3: Breakdown of patients by socio-economic level.

Clinical characteristics clinical history 

associated comorbidities 119 hypertensive patients (32.8%) 
consumed alcohol. Table 2 shows the patients’ comorbidities. 

Comorbidities Workforce % 
Diabetes 93 25,6 

Heart disease 35 9,6 
Stroke  83 22,9 

Smoking 10 2,8 
Alcoholism 119 32,8 
Hight Blood  

Pressure isolated 
23   6,3 

Total 363 100 

Table 2: Distribution of patients according to associated 
 comorbidities (N = 363).
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Duration of hypertension 

The mean duration of hypertension was 12 ± 6 years (min: 3 
years max = 20 years). 

Blood pressure control 

Mean PAS was 147.6 ± 25 mm Hg (range: 90 to 210 mm Hg). 
The mean DBP was 65.6 ±20 mm Hg (extremes: 45 and 131 mm 
Hg). 133 patients (36.6%) had controlled hypertension and 230 pa-
tients (63.4%) had uncontrolled hypertension. 

Body mass index 

The mean BMI was 27.4 ± 6.0 kg/m2 with extremes ranging 
from 12.5 to 49.2 kg/m2. We found 120 obese patients (33.1%).

Figure 4: Distribution of patients according to BMI.

Patient treatment and follow-up 

Of the 363 hypertensive patients, 187 were being followed by a 
cardiologist (51.5%); 191 were taking monotherapy (52.6%); 250 
were taking calcium channel blockers (68.9%) and 8 were being 
followed by a dietician (2.2%). Table XV shows the distribution of 
patients according to the specialty of the treating physician, the 
number of antihypertensive drugs taken and the antihypertensive 
drugs taken.

Therapeutic compliance 

The study found that 24.3% of patients had good compliance, 
49% had minimal compliance problems and 26.7% were poorly 
compliant. 

Variables n N = 363 % 
Doctor’s speciality 

Cardiology
187  51,5 

Neurology 60 16,5 
Endocrinology 44 12,1 

Nephrology 32 8,8 
Rheumatology 30 8,3 

Geriatrics 2 0,6 
Internal medicine 6 1,6 
General medicine 2 0,6 

Follow-up by a dietician 
Yes

12  3,3 

No 351 96,7 
Classes of antihypertensives Calcium 

inhibitors
250  68,9 

IEC 142 39,1 
ARA2 58 16,0 

Thiazide diuretics 114 31,1 
Beta-blockers 19 5,2 

Central 	 antihypertensive agents 2 0,6 

Table 3: Medical specialties of treating physicians and  
antihypertensive drugs in hypertensive patients.

Assessing salt consumption 

-Mean 24-hour natriuresis was 372.3±284 mmol/24h with ex-
tremes of 68 mmol/24h and 1173 mmol/24h. By converting the 
24-hour natriuresis into salt consumption per g/day, we found a 
daily average of 21.9 ± 16.7 g of salt, with extremes ranging from 
4 to 69 g/day. 

Natriuresis ≥ 200 mmol/24h (equivalent to salt consumption of 
12 g/day or more) was found in 291 patients (80.2%). 

Natriuresis < 106 mmol/24 h (equivalent to salt consumption < 
6 g/day) was found in 6 patients (1.6%). 

The distribution of patients according to their salt diet is shown 
in figure 5. 

Patients aged between 60 and 75 (n = 122) had a higher salt 
intake than other age groups (33.6%).
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Figure 5: Distribution of patients according to sodium diet.

The distribution of patients according to sodium intake and 
level of education shows that all patients, regardless of their level 
of education, consume excessive amounts of salt, especially those 
with higher education (n = 86) and secondary level 1er (n = 80), 
representing 23.7% and 2.0% respectively. Figure 7 illustrates 
these findings. 

Figure 6: Breakdown of patients by age group and sodium diet.

Figure 7: Distribution of patients according to sodium  
intake and level of education.

Low-salt diet, therapeutic compliance and blood pressure con-
trol 

There was a significant association between blood pressure 
control and 24-hour natriuresis. On the other hand, there was no 
significant association between the Girerd test and 24-hour natri-
uresis. Table IV illustrates these findings. 

Factors associated with adherence to a low-salt diet 
The results in table V show a significant relationship between 

24h natriuresis and BMI with a p-value < 0.001. 

Discussion 
Analysis of the methodology 

This study is the first epidemiological investigation of compli-
ance with a low-salt diet in a sample of Congolese hypertensive 
patients aged 30 and over. Our study took place in Brazzaville, the 
capital of the Congo, which is the country’s largest city in terms of 
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Variables n N = 363 % 
Doctor’s speciality

Cardiology

187  

51,5 
Neurology 60 16,5 

Endocrinology 44 12,1 
Nephrology 32 8,8 

Rheumatology 30 8,3 
Geriatrics 2 0,6 

Internal medicine 6 1,6 
General medicine 2 0,6 

Follow-up by a dietician

Yes

12  

3,3 
No 351 96,7 

Classes of antihypertensives 
Calcium inhibitors

250  68,9 

IEC 142 39,1 
ARA2 58 16,0 

Thiazide diuretics 114 31,1 
Beta-blockers 19 5,2 

Central antihypertensive 
agents

2 0,6 

Table 4: Medical specialties of treating physicians and  
antihypertensive drugs in hypertensive patients.



Natriuresis > 6g/d  Natriuresis < 6g/d OR [95% CI] P-value 

Variables n (%) n (%)   
Gender   0,06 
Female 223 (62,5) 6 (100) - 	  

Male 134 (37,5) 0 (0,0) - 	  

Age groups   0,8 
30-45 years old 55 (15,4) 1 (16,7)   
46-59 years old 118 (33,1) 1 (16,7)   

60-75 years 151 (42,3) 3 (50,0)   
≥ 75 years 33 (9,2) 1 (16,7)   

Tobacco   0,7 
No 347 (97,2) 6 (100) - 	  

Yes 10 (2,8) 0 (0,0) - 	  

Diabetes   0,6 
No 265 (74,2) 5 (83,3)   
Yes 92 (25,8) 1 (16,7)   
BMI   <0,001 

Insufficiency Pond 7 (2,0) 5 (83,3) - 	  

Normal 118 (33,1) 1 (16,7) - 	  

Overweight 112 (31,4) 0 (0,0) - 	  

Obese 120 (33,6) 0 (0,0) - 	  

AVC   0,8 
No 274 (76,8) 6 (100) - 	  

Yes 83 (23,2) 0 (0,0) - 	  

Heart disease   0,04 
No 323 (90,5) 5 (83,3) Reference 	  

Yes 34 (9,5) 1 (16,7) 9,9 [2,3-41,08]  
Alcoholism   0,4 

No 241 (67,5) 3 (50,0)   
Yes 116 (32,5) 3 (50,0)   

TOTAL(n) 357 6   

Table 5: Factors associated with natriuresis in hypertensive patients (N = 363).

surface area and population. The population is varied and repre-
sentative of all socio-economic strata and all departments of the 
Congo. We included 363 patients suffering from hypertension, fol-
lowed as outpatients in 3 main hospitals in Brazzaville. Individuals 
were invited to register on the study list, so this was not a random 
selection. Salt intake was assessed biologically using 24-hour Natri-
uresis. This is considered to reflect daily sodium intake. This tech-
nique is the reference in scientific studies for determining the daily 

amount of salt consumed [13,16,17]. However, it has a limitation 
with regard to the collection of 24-hour urine. These were outpa-
tients, so although we explained to patients how to collect 24-hour 
urine, we do not know whether they followed the instructions. 

Despite these limitations, we have obtained results that can be 
discussed in the light of the international literature. 
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Socio-demographic and clinical aspects 

In our study, women predominated (61.6%) among hyperten-
sive patients followed up as outpatients in Brazzaville, with a mean 
age of 60.9 ± 29.4 years. Our results contrast with those of previ-
ous studies on the profile of hypertensive patients in Brazzaville. In 
2018, Ellenga Mbolla., et al. [7] found during a screening for hyper-
tension in 3 cities in Congo (Pointe Noire, Brazzaville and Nkayi), a 
male predominance of nearly 61%, with a mean age of 30.9±14.7 
years. Further on, in 2004 the data of Ellenga Mbolla et al. were 
found by Kimbally., et al. [6]. This difference in results could be ex-
plained by the methodology used in the last 2 studies. The earlier 
studies were carried out in the general population [6,42], while the 
Kimbally study used the WHO STEPS approach [6] and that of El-
lenga Mbolla a screening in a non-hospital setting [7]. Our sample of 
hypertensive patients was obtained in the hospital setting; patients 
known to be hypertensive who consulted large hospital centres for 
the management of the multivisceral complications of hyperten-
sion. Thus, our results are similar to those of Ikama., et al. who in 
studying a sample of 1040 known hypertensive patients followed in 
private clinics in Brazzaville [23] reported a mean age of 53.8±9.7 
years with a male predominance of only 53.4%. Our results are sim-
ilar to those of Diop., et al. [24] in Senegal who found a mean age of 
61.1 ± 10.9 years. Although black hypertensive patients are known 
to be young and predominantly male, our results show that black 
hypertensive patients consulting hospitals are more likely to be fe-
male and older. This contrast raises the question of awareness and 
management of hypertension, a genuine global public health prob-
lem. Younger patients do not feel concerned by this chronic condi-
tion, and will only consult a doctor after the disease has progressed 
for a long time. The patients in our study were more representative 
of the middle class with 61.2%, as found in other studies [6,7,25]. 

The most common level of education in our study was tertiary 
(33.1%). Our results differ from those of Koné., et al. [26] and Boré., 
et al. [27] where patients with no schooling are the most represent-
ed (51.8% and 34% respectively). Diop., et al. [24] in Senegal report 
a secondary education level of 36.1%.

Our results can be explained by the high level of schooling. [28] 
This is recognised in Congo Brazzaville compared with other sub-
Saharan African countries [90], with access to school for all social 
strata.[28]. 

Salt consumption 

Hypertensive patients followed as outpatients in Brazzaville do 
not adhere to the low-salt diet. Our results showed that a signifi-
cant proportion of patients (80.2%) consumed excessive amounts 
of salt. Average salt consumption was high (21.9±16.7 g/d), while 
compliance with the low-salt diet was low (1.6%). Our results fall 
far short of the WHO recommendation of less than 6g of salt per 
day. Our data contrasts with those of other European and African 
studies. In Europe, the INCA-1 [29], INCA-2 [30] and SU-VI-MAX [5] 
found an average daily intake of 8.1 g, 7.7 g and 7.5 g respectively. 
In Africa Draoua., et al. [8] found an average of 8.73 g of salt per 
day in 162 hypertensive patients in Algeria. Boombhi., et al. [31] in 
Cameroon found an average of 7.7 g of salt/day in 148 hyperten-
sive patients. All African studies report excessive salt consumption 
of more than 50% in hypertensive patients [8,31,32]. Draoua., et al. 
[8] reported a salt excess rate of 57.5%. This high proportion of salt 
consumption in hypertensive patients could be explained by 

Firstly, the lack of nutritional or dietetic treatment. In fact, our 
work shows that dietary management is almost non-existent, and 
was only found in 3.3% of patients. A low-salt diet is the fourth 
measure recommended by the European Society of Hypertension 
(ESH) for the management of all hypertension [22]. This manage-
ment must be specialised (nutritionist, dietician). Draoua., et al. 
also found a low proportion of dietary management of the order 
of 3.8%. [8]. A lack of knowledge about salt-rich foods could also 
explain these results. It has to be said that this lack of knowledge 
is reinforced by the absence of recommendations adapted to the 
local diet. 

Finally, these results could also be explained by the lack of 
widespread awareness of the dangers of salt and the promotion of 
good eating habits. For example, few Congolese get into the habit of 
checking the labels on ultra-processed foods, which are generally 
known to be high in salt. The lowsalt diet is most often summed up 
as the absence of added table salt and sauces during meals. Fur-
thermore, patients’ lack of knowledge of the WHO-recommended 
target of less than 6g of salt per day and the failure of healthcare 
professionals to disseminate this information are obstacles to pa-
tients’ compliance with the low-salt diet. Our study did not reveal 
that any of the hypertensive patients were aware of the target rec-
ommended by the WHO.
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Although the high proportion of salt consumption found in our 
study is similar to that of other African authors [8,31]. The same 
cannot be said for the average. The average found in our study is 2 
to 3 times higher than that found by other authors. This difference 
could be explained by the different methodologies used by the oth-
er authors. Draoua., et al. in Algeria used dietary survey methods 
[8] to assess dietary salt consumption. These methods are known 
to be prone to numerous errors, with a tendency to underestimate 
the daily amount of salt. Boombhi., et al. in Cameroon [31] relied on 
the determination of 24-hour natriuresis from urinary sodium and 
creatinine measured on a spot urine sample using a mathematical 
formula proposed by Tanaka., et al. [33]. This method avoids bias 
in the collection of 24-hour urine samples, which could lead to an 
overestimation of daily salt intake; the method used in our study. 
European studies which quantified sodium intake by natriuresis, 
as in our study, had lower mean values than those in our study 
[29,30,34]. This difference could be explained by the existence in 
these countries of programmes to raise awareness of the harmful 
effects of salt in the general population [35] the existence of treat-
ment by specialists in nutrition [36] and the existence of therapeu-
tic education programmes [37].

Although the high proportion of salt consumption found in our 
study is similar to that of other African authors [8,31]. The same 
cannot be said for the average. The average found in our study is 2 
to 3 times higher than that found by other authors. This difference 
may be explained by the different methodologies used by other 
authors. Draoua., et al. in Algeria used dietary survey methods [8] 
to assess dietary salt consumption. These methods are known to 
be prone to numerous errors, with a tendency to underestimate 
the daily amount of salt. Boombhi., et al. [31] in Cameroon relied 
on the determination of 24h natriuresis from urinary sodium and 
creatinine measured on a spot urine sample using a mathematical 
formula proposed by Tanaka., et al. [33]. This method avoids bias 
in the collection of 24hour urine samples, which could lead to an 
overestimation of daily salt intake; the method used in our study.

Salt consumption and blood pressure control 

The link between salt consumption and hypertension is well es-
tablished [38]. Before the era of diuretics, salt was the only effec-
tive treatment for hypertension [38]. In our study, all patients with 
24hour natriuresis < 6 g/d had good blood pressure control, with 
a significant difference compared with the uncontrolled group (p < 

0.001). Erdem., et al. [39] in Turkey, Yaméogo., et al. [1] in Burkina 
Faso and other authors [31,32,40] also found a significant differ-
ence.

Factors associated with excessive salt consumption 

Our study shows that the presence of heart disease (p = 0.04) 
and a normal BMI (p < 0.001) were associated with good compli-
ance with the low-salt diet.

Heart disease causes the heart’s pump function to fail (heart 
failure). One of the most effective treatments is to reduce the vol-
ume of circulating blood. The two most effective ways of doing this 
are loop diuretics and a salt-free or low-salt diet [41]. Patients with 
heart disease are therefore made aware beforehand of the dangers 
of a salty diet, even in the absence of arterial hypertension.

As far as BMI is concerned, there is a complex relationship be-
tween salt and obesity. On the one hand, salt can stimulate the ap-
petite and encourage the consumption of high-calorie foods, which 
can contribute to weight gain. [42]. On the other hand, obesity can 
alter taste and sensitivity to salt, which can lead to higher salt con-
sumption to compensate. [42]. In addition, obesity can increase 
the body’s salt requirements, as fatty tissue retains more water 
and sodium than lean tissue [42]. Thus, from a pathophysiological 
point of view, obese patients are more likely to consume excessive 
amounts of salt, without actually salting it [42].

Our study also showed that all patients who complied with the 
low-salt diet had good or minimal compliance, although the as-
sociation was not statistically significant (p =0.9). Thus, compli-
ance with prescribed medication does not guarantee compliance 
with the low-salt diet. Our results are similar to those of Lamra-
nilaghrib., et al. [32] with a p = 0.3. 

Conclusion
Our study shows that compliance with the low-salt diet is poor 

among hypertensive patients in Brazzaville, irrespective of the phy-
sician’s speciality, age and level of education. The presence of heart 
disease and a normal BMI were associated with good compliance 
with the low-salt diet. It highlights the need to strengthen health 
education and communication strategies for behaviour change 
aimed at reducing salt consumption among hypertensive patients 
and healthcare professionals. It also suggests avenues of research 
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to identify the factors that facilitate or hinder compliance with the 
low-salt diet. Finally, it contributes to improving the quality of care 
and reducing the cardiovascular complications associated with hy-
pertension.
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